The aim of this paper is to analyse the interrelation between entrepreneurial capital and productive efficiency of the Spanish regions while verifying the importance that business dynamics and entrepreneurial activity have on regional economic growth. For this purpose, data are used from the seventeen Spanish regions during the period 2003−2016. A multi-equation model is estimated that enables the analysis, on the one hand, of the existence of a causal relationship between business dynamics and entrepreneurial activity and, on the other hand, of these variables on the total factor productivity. The results lead to the conclusion that the entrepreneurial activity and the net creation of companies have a positive effect on productive efficiency and can explain the differences in the economic growth of the regions. In addition, the stock of human capital, the promotion of innovation and the degree of technological innovation act as catalysts for the productive efficiency of the regions. Finally, the results verify the fulfilment of the Schumpeter effect by which entrepreneurial capital generates economic growth.
Introduction
It is well known that the Spanish business structure is dominated by small companies, considered by numerous studies as one of the causes of the low productivity of the Spanish economy (European Commission, 2017) . Small companies tend to have a lower level of productivity than larger companies. This fact is mainly due to the effects of scale and to lower investment in research and development (R&D) that limits their ability to adopt new innovations. The reasons for the limited size of Spanish businesses are multiple and are related to the characteristics of the industrial fabric and institutional factors.
According to the Banco de España (2015) , the Spanish business dynamic, which is the process of creation, destruction and growth of companies, affects the level of prices, production and employment. Moreover, it determines the efficiency in the allocation of productive resources between sectors and businesses. There are several channels through which business dynamics affect macroeconomics. Firstly, in the short term, greater business dynamism favours market competition and therefore stimulates production growth and the generation of employment. Secondly, in the long term, it benefits the development, diffusion and adoption of new technologies, promoting the growth of productivity.
The economic literature considers the existence of a strong relationship between regional economic growth and the level of knowledge and innovation, concluding that the regions with a higher level of technological development and innovation present higher growth (Griliches & Lichtenberg, 1984; Coe & Helpman, 1995; Griliches, 1998; Jacobs, Nahuis, & Tang, 2002; Guellec & Van Pottelsberghe de la Potterie, 2004) . However, knowledge by itself does not generate economic growth; there needs to be a channel to transform this knowledge into economic growth. In this sense, Braunerhjelm, Acs, Audretsch, and Carlsson (2010) point out that, in order to generate growth, innovations in new products or processes need entrepreneurs willing to assume the risk involved in launching new products or processes onto the market. Therefore, entrepreneurial capital is one of the factors that generate externalities that contribute to economic growth 1 .
Entrepreneurship is understood as the creation of new businesses but also the activity of introducing new products or new productive processes onto the market. In empirical studies, no clear agreement has been reached on how to measure entrepreneurship. Empirical studies use either the creation of businesses or the index of entrepreneurial activity as alternative measures of entrepreneurship. It is true that the activity of entrepreneurs involves, in most cases, the creation of businesses, thus establishing a link between entrepreneurship and business creation. In this sense, Acs (2006) considers that the creation of businesses generates jobs, intensifies competitiveness and promotes innovation. It is therefore common to use the creation of new businesses as an indicator of entrepreneurship (OECD, 2008; Koellinger & Thurik, 2012; Van Praag & Van Stel, 2013; Erken, Donselaar, & Thurik, 2018) . However, acknowledging the creation of businesses as the only entrepreneurial activity would overlook other important entrepreneurial contributions. For example, some studies use the index of entrepreneurial activity (Prieger, Bampoky, Blanco, & Liu, 2016; Van Stel, Carree, & Thurik, 2015; González-Pernía & Peña-Legazkue, 2015; Acs, Estrin, Mickiewicz, & Szerb, 2018) . In this research, however, both variables, the creation of businesses and the index of entrepreneurial activity, will be considered together. The main contribution of this paper is that it considers both entrepreneurial activity and creation of businesses in explaining cross-regional differences in economic growth. Specifically, the net creation of companies will be used as a measure of regional business dynamics and the total en trepreneurial activity (TEA) index, provided by the Global Entrepreneurship Monitor (GEM), as a measure of regional entrepreneurship.
In addition, the creation and destruction of businesses has a marked cyclical component because the creation of businesses is substantially greater in expansions than in recessions while the opposite occurs with the destruction of businesses (Banco de España, 2015) . Based on these assumptions, a causal relationship between economic growth and net business creation is considered and, therefore, the endogeneity of this last variable as a determining factor for the economic growth of a region. In this sense, Aubry, Bonnet, and Renou-Maissant (2015) distinguish two opposing effects: the refugee effect, or push effect, according to which unemployment stimulates the creation of businesses and the Schumpeter effect by which entrepreneurial businesses reduce unemployment. These facts lead them to analyse the influence of new businesses on economic growth from two dimensions. The first is a regional dimension according to which entrepreneurship can be encouraged by the entrepreneurial environment of the region. The second is a macroeconomic dimension in which the existence of a push effect versus the Schumpeter effect can be identified. Thurik, Carree, Van Stel, and Audretsch (2008) consider both effects: the refugee effect and the entrepreneurial effect. Their empirical results, using data from 23 OECD countries, confirm the existence of both effects but the entrepreneurial effect is considerably stronger than the refugee effect. This paper also focuses on the fact that creation of companies is not exogenous. On the contrary, regional business dynamics depend on the economic growth, and the model specified will help identify what effect, push or Schumpeter, prevails.
One of the most relevant lines of research within the current economic literature is that which relates economic growth to entrepreneurship (Van Praag & Versloot, 2007; Audretsch & Peña-Legazkue, 2012; Acs et al., 2018; Blanco-Mesa, Gil-Lafuente, & Merigó, 2018; Rico & Cabrer-Borras, 2019) . The basic idea is that entrepreneurship affects economic growth. However, there are a variety of ways to quantify economic growth. Currently, the most popular method is to quantify it through total factor productivity (TFP). The TFP is a fundamental variable to measure the growth and development of an economy since it reflects the productive efficiency with which its economic system works. For Krugman (1994) "productivity is not everything, but in the long term it is almost everything". The growth of productivity generates economic growth since technical progress leads to an increase in the yields of all productive factors, especially those of labour. Therefore, the growth capacity of an economy depends, fundamentally, on technical progress and this capacity is reflected in the rate of growth of the TFP (Vila, Cabrer-Borras, & Pavia, 2015) .
The aim of this paper is to analyse the interrelation between entrepreneurial capital, measured through business dynamics and the level of entrepreneurship, and the productivity of the Spanish regions. The purpose of analysing this interrelation is to verify if it can explain the divergences in the economic growth of the Spanish regions. To do this, a multi-equational model is specified that enables the estimation of the relationship between the net creation of businesses, entrepreneurship and TFP or productive efficiency. One of the advantages of using a model of simultaneous equations is that it avoids the problem of endogeneity.
This paper is divided into six sections. Following the introduction, the second section presents the theoretical framework. The third section presents the methodology used and the fourth section analyses the data used in the research. The fifth section shows the empirical results obtained and, finally, the last section includes the main conclusions of the paper.
Theoretical framework
In his seminal article, Solow (1956) proposed a model known as the Solow residual to measure productivity growth based on two explicit factors, physical capital and labour, and an implicit factor, technological advance. Solow acknowledged that growth was influenced by technological change but considered it exogenous in the formalization of its production function. In fact, Solow considered that the productive factors, capital and labour, did not necessarily explain the growth variation, given that most of its variation was explained by the residual contained in technological progress.
Subsequently, the models of endogenous growth of Romer (1986) and Lucas (1988 Lucas ( , 1993 ) explicitly introduced technological progress, considering that knowledge is transmitted through externalities and generates effects of drag on the economy. However, knowledge by itself does not generate economic growth; the externalities assumed to exist by Romer and Lucas must be produced. Entrepreneurship is one of the channels of knowledge transmission that contributes to economic growth. In this sense, Audretsch (2007) considers that the policy of promoting entrepreneurial activity promotes economic growth.
As indicated by Acs et al. (2018) , the theory that there is a positive relationship between entrepreneurship and growth goes back to Schumpeter (1934) . The literature attempting to show the existence of this positive relationship has been prolific since then. Wennekers and Thurik (1999) and, more recently, Carree and Thurik (2010) provide a review of the literature that includes the relationship between entrepreneurship and economic growth. From the empirical evidence obtained in the literature, it can be concluded that entrepreneurial capital, understood both as the creation of new businesses and entrepreneurial activity, are key factors in achieving an improvement in productivity and, therefore, generating economic growth. In this sense, Callejón and Segarra (1999) analyse the relationship between business dynamics and the growth of TFP and find evidence of a positive impact of business dynamics on TFP. Likewise, Holtz-Eakin and Kao (2003) quantify the linkage between productivity growth and entrepreneurship, analysing the relationship between businesses' birth rates, death rates and productivity. They show that increases in the birth rates of businesses leads to higher levels of productivity. Audretsch and Keilbach (2004) , Audretsch, Keilbach, and Lehmann (2006) and Audretsch and Keilbach, (2008) consider the rate of new business as a proxy for entrepreneurial capital and find that knowledge-intensive businesses increase economic growth. Van Stel et al. (2005) find the TEA of GEM to be directly correlated with growth in rich countries and inversely associated in low-income countries. Similarly, Prieger et al. (2016) use data from GEM and differentiate between developed and developing countries. They highlight that entrepreneurship in developing countries has a positive effect on growth while having no effect in developed countries. Bjornskov and Foss (2013) argue that entrepreneurship, in the form of start-ups, influ ences TFP. Van Praag and Van Stel (2013) estimate extended versions of traditional Cobb-Douglas production functions of 19 OECD countries and they find robust evidence of an optimal business ownership rate. Moreover, they conclude the relationship between business ownership and macroeconomic productivity is stronger for countries with higher levels of education. Aubry et al. (2015) investigate the relationships between GDP, the unemployment rate and new-firm start-ups both in the short and long term with French data.
Their evidence shows a range of interactions between new-firm start-ups, economic growth and employment.
González-Pernía and Peña-Legazkue (2015) understand entrepreneurship as the creation of new ventures and they use data from GEM. Their analysis leads them to conclude that export-oriented entrepreneurship has a positive influence on economic growth in the Spanish regions. Erken et al. (2018) examine the role of entrepreneurship as a determinant of TFP. Entrepreneurship is computed as the number of business owners per workforce corrected for the level of economic development, and they find a stable and significant impact of entrepreneurship on TFP. Finally, Acs et al. (2018) investigate whether the combination of institutions and entrepreneurship, measured through the TEA of GEM, has an impact on economic growth. They conclude that there is an impact on economic growth by what they call an "entrepreneuri al ecosystem".
Fritsch (2008) and Fritsch and Schroeter (2011) show that the effect of business creation is different between regions while Aubry et al. (2015) consider that entrepreneurial capital contributes in different ways to the growth of the regions of industrialized countries.
Based on the evidence that there is a positive relationship between entrepreneurial capital and economic growth, this research aims to verify the existence in Spain of a causal relationship between entrepreneurship and the creation of businesses and of these variables with TFP. This, in turn, should confirm the importance of business dynamics and entrepreneurial activity in regional economic development and explain the differences in economic growth between regions.
Methodology
There are different approaches for obtaining TFP and one of them is based on growth accounting. According to this methodology, the growth of TFP is obtained as part of the endogenous growth of the production that is not explained by the inputs used. Specifically, the methodology of growth accounting decomposes the growth of production into three sources: the growth of the labour factor, the growth of the capital factor and the growth of the TFP 2 (Audretsch & Keilbach, 2004) .
The accounting approach to the decomposition of growth sources begins by considering a production function. The most used production function is the Cobb and Douglas (1928) , which is specified as follows:
,
where: Y it is the output level or production in real terms, A it measures the technological advance or productive efficiency, K it is the physical capital stock, L it is the employment level, whilst a is the elasticity of production for the factor labour and b the elasticity of production for the factor capital.
Taking logarithms from equation (1), and assuming constant returns to scale, a + b = 1, is obtained:
When taking first differences, the following relationship is obtained:
Equation (3) indicates that the growth rate of production is determined by the growth of physical capital, employment, and the improvement of efficiency or increase in TFP. In this way, the increase of the TFP would be obtained as:
According to Cuadrado and Moral (2016) , the coefficient a refers to the arithmetic mean of the share of labour income in production in period t and t-1. As indicated by Cuadrado and Moral (2016) , the temporal variability of the elasticity of production to the labour factor is usually ignored and assumed to be a constant elasticity equal to 0.65. In this paper, the elasticity of the labour factor is calculated over the sample period and for each of the regions. From this calculation, the growth of the TFP for each region is obtained.
As indicated above, both the creation of new businesses and entrepreneurship affect development and economic growth. Likewise, economic growth is expected to stimulate the creation of new opportunities and, therefore, the creation of businesses and entrepreneurial activity. This paper makes the distinction between the creation of new businesses, which has traditionally been used as an indicator of entrepreneurship, and the rate of entrepreneurial activity, which has been used in other studies as an indicator of the entrepreneurship of the population of each region. According to Audretsch and Keilbach (2004) , a high rate of creation of new businesses has an overall effect on economic activity and especially on entrepreneurial activity.
In addition, there are other variables or exogenous factors that influence the growth of TFP, such as human capital, R&D expenditure and the intensity of innovative activity in each region.
The exogenous variable human capital is one of the factors most used in growth models. Citations include, among others, contributions made by Becker (1975) , Mincer (1984) , Romer (1986) , Barro (1991) , Barro and Lee (1993) , Barro (2001) , Barro and Sala-i-Martin (2004) . Another train of economic thought relates human capital with the creation of businesses and technological diffusion. This approach is seen in a number of contributions, among which are Sevilir (2010), Kato and Honjo (2015) and Vila et al. (2015) .
The second of the exogenous variables, which determines both the growth of productivity as well as the creation of businesses and entrepreneurship, is R&D expenditure made by each of the regions. In the relevant literature, there is both theoretical and empirical evidence that corroborates the contribution of investment in R&D to economic growth (Griliches & Lichtenberg, 1984; Coe & Helpman, 1995; Griliches, 1998; Jacobs et al., 2002; Guellec & Van Pottelsberghe de la Potterie, 2004; Aghion, 2017) .
The third exogenous variable considered is innovation. According to Rodriguez-Pose and Comptour (2012) , innovative activity can be quantified through the number of patents in each of the regions.
In this paper, in order to collect the interrelation between the variables, a multi-equation model has been specified and estimated instead of using a single-equation model or reduced-model. In addition, the estimators in the former are generally more efficient than those obtained in the latter.
In the first equation, the explanatory variables used for explaining TFP growth are the net creation of businesses (∆F), expenditure in R&D (∆R&D), human capital (∆HK) and innovation (∆PAT) 3 : ∆TFP = f(∆F, ∆R&D, ∆HK, ∆PAT).
In the second equation, the explanatory variables used for explaining the net creation of businesses are entrepreneurship (TEA), growth of TFP and expenditure on R&D 4 : ∆F = f(TEA, ∆TFP, ∆R&D).
In the third equation, the explanatory variables used for explaining entrepreneurship or TEA are its own past value (TEA(−1)), as a factor of inertia, the creation of new businesses and the expenditure on R&D: TEA = f(TEA(-1), ∆F, ∆R&D).
The system is specified by the following three behaviour equations:
The specification of this multi-equational model allows analysis of the following causal chain: the promotion of knowledge and the creation of new businesses play a fundamental role in the entrepreneurial activity. At the same time, entrepreneurial activity and the promotion of knowledge generate an increase in the number of businesses. Finally, the creation of new businesses together with investment in human capital and the promotion of knowledge and innovation determine the behaviour of the productive efficiency of the economy (see Figure 1 ). Consideration of this causal chain is different with respect to other studies on the subject as the latter do not take into account the interrelation between these three variables.
Given the possible problems of simultaneity or endogeneity between the three variables shown in Figure 1 , the model has been estimated using different methods that overcome the econometric problem of inconsistency of the estimators. It should be noted that, in general, in the case of endogeneity of the explanatory variables, the least squares estimators provide inconsistent estimators.
Data and the variables selected
The data used in this analysis come from different institutions, both public and private. The National Institute of Statistics (INE) has provided information on the level of output, quantified through the Gross Domestic Product (GDP) in constant euros for each of the regions, expressed in thousands of euros. The same source has been used to obtain information on the number of inhabitants of each region over the period 2000−2016. In addition, the 17 Spanish regions have been considered as study units.
The information on the labour production factor is obtained from the INE, using as its measurement the number of workers, expressed in thousands. The data used for the other basic production factor, the stock of physical capital, comes from the BBVA-IVIE Foundation. The source of the stock of human capital comes from the estimates made by the BBVA-IVIE Foundation while the R&D expenditure per inhabitant and the number of patents per GDP of each region for each year of the sample period are provided by the INE.
The number of businesses in each year has been obtained from the Central Companies Directory (Directorio Central de Empresas, DIRCE). The difference in the number of businesses between two consecutive years is considered as an indicator of the net creation of businesses for each region. In order to take into account the size of each region, this variable has been divided by the population, obtaining the net creation of companies per capita in each region, as proposed by Audretsch and Keilbach (2007) .
Likewise, the indicator of entrepreneurial activity comes from GEM which, based on an annual survey, provides the percentage of entrepreneurial activity of the adult population of the region or country. The data cover the period 2003−2016, which means that the sample period of the research covers the same period.
In relation to productivity, as indicated in the previous section, first the elasticity of the labour factor over time and for each of the regions is calculated. Secondly, the results of the elasticity of the labour factor are applied to the calculation of the growth of the TFP, for each region, through equation (4) of the previous section. In summary form, Table 1 presents the definitions and sources of the variables used. Figure 2 shows the average TEA of each region for the period 2003−2016. From Figure 2 , it can be concluded that Catalonia is the region with the highest average level of entrepreneurship while Asturias is the region with the lowest TEA. When comparing this graph with the average growth of the GDP (see Figure 3) , it can be seen that the regions with lower TEA, such as Asturias, have lower growth rates and also their recovery following the economic crisis has been lower than other regions, such as Catalonia or the Balearic Islands which have higher rates of entrepreneurial activity. Figure 4 shows that the average variation of the businesses during the sample period has also been very uneven among the regions. 
Empirical results
The system defined by equations (8a, 8b and 8c) is applied to 17 regions over fourteen years which configures a data panel of 238 observations. The aim of the analysis is to study the interrelation between entrepreneurial activity, creation of firms and economic growth. This interrelation may explain the differences between regional economic growth. However, from the empirical point of view and in order to avoid the possible problems of multicollinearity among the explanatory variables, the Solow residual is used as an objective variable instead of the output level of the economy. The three equations that define the dynamic system interrelate entrepreneurial activity, the net creation of companies and economic growth (see Figure 1 ). Thus, in equation (8a) the creation of companies is linked to the growth of TFP. Equation (8b) relates the growth of the TFP and the creation of companies with entrepreneurial activity. Finally, in equation (8c), a causal relationship is established between the creation of new companies and entrepreneurial activity. Before commenting on the results, the following points about the proposed model should be noted:
1. The specified system is dynamic since the past value of endogenous variable of the first equation acts as an explanatory variable in the second equation. 2. The data used make up a data panel constituted by the annual data of the 17 Spanish regions. 3. The three equations of the system are interrelated since there are common variables in all of them. In this case, in order to capture the fixed effects, both the estimation of the system by Least Squares (LS) and the estimation by Dummies Variables Least Squares (DVLS) provide biased and inconsistent estimators.
In order to overcome endogeneity problems, each of the equations are estimated in an isolated way by means of Two Stages Least Squares (2SLS) and, alternatively, by Generalized Method of Moments (GMM). However, when estimating each of the equations individually, the estimators obtained are inefficient. Nevertheless, asymptotically efficient estimators of the system can be obtained simultaneously by means of the Three-Step Least Squares (3SLS) method.
Consequently, the system is estimated using two different strategies. The first is to estimate the system equation by equation while the second is to estimate all the equations of the model simultaneously. Due to the problem of heteroscedasticity caused by the diversity of the Spanish regions, the White method is used in order to guarantee the efficiency of the estimators.
The results indicate that the differences between the estimation by LS and DVLS are not significant. But, in addition, the LS estimators are seen to provide a better goodness of fit than those obtained by DVLS, as indicated in Table 2 . However, the results obtained by 2SLS and GMM provide biased and consistent estimators. In addition, the estimators obtained by these methods are not efficient since they ignore the interrelation between the different equations. Ultimately, the system is estimated jointly by the 3SLS method in order to obtain consistent and asymptotically efficient estimators. Furthermore, comparing the results obtained by the 2SLS, GMM and 3SLS methods, it can be concluded that the estimators are robust as the differences in the results obtained between the different estimation methods are not significant (see Table 3 ).
The estimations obtained confirm that all the variables included in the three equations of the system that determine the economic growth, the creation of businesses and the entrepreneurial activity are highly significant; they present the appropriate signs and, in addition, offer robust estimators. It is worth noting the role played by R&D expenditure in all the equations (see Table 3 ). Notes: *** denote significance level at 1%; (1) The White method is used in order to guarantee the efficiency of the estimators.
The results obtained from equation (8a), presented in Table 3 , indicate that the TFP of each region is explained by the following factors: the net creation of businesses per inhabitant in each region; the promotion of knowledge measured by R&D expenditure per capita; the investment in human capital; and technological innovation quantified by the number of patents divided by the GDP of each region. The estimated parameters reveal that technological innovation, the promotion of knowledge and the stock of human capital contribute positively to the economic growth of the regions. Thus, it can be shown that technological innovation presents a positive sign and is highly significant. Similarly, the quality of the workforce, measured through human capital, has a significant and positive influence on TFP. According to Hanushek (2012) "an economy's ability to grow over time, its ability to innovate and raise both productivity and real incomes-is strongly tied to the quality of education provided to the vast majority of workers. Skills and intellectual capital are increasingly important in a modern economy, and schools play a central role in the development of valuable skills". In addition, the promotion of innovation, quantified by R&D expenditure per capita of each region, contributes effectively to the increase in the productivity of the economy. Finally, the results obtained indicate that the creation of new businesses has a favourable and significant impact on the economic activity of the regions. In summary, regions with higher levels of human capital endowment, R&D expenditure and creation of new businesses will have higher growth rates which explain the divergence in the economic growth of regions.
From the estimation of equation (8b), presented in Table 3 , it can be seen that the creation of new businesses per inhabitant in each region depends on R&D expenditure per capita, on entrepreneurial activity rate and on TFP. The estimated coefficients indicate that the generation of new businesses per inhabitant depends positively on the effort made by each region in the promotion of knowledge, measured through R&D expenditure per capita. The data also indicates that the rate of activity of the business and the point in the economic cycle are other factors that contribute positively to the generation of new businesses in the region. The positive impact of the economic cycle on the creation of businesses implies that the push effect or refugee effect is rejected. The outcomes obtained from the system corroborate the existence of the Schumpeter effect in the sense that the creation of businesses is favoured by the entrepreneurial environment of the region and, in turn, the creation of businesses generates economic growth (Aubry et al., 2015) .
Finally, the results of equation (8c), presented in Table 3 , reveal that entrepreneurial activity in the different regions depends on R&D expenditure per capita, on business dynamics Notes: *, ** and *** denote significance level at 10%, 5% and 1%, respectively; (1) The White method is used in order to guarantee the efficiency of the estimators; (2) The Hausman test for endogeneity. Null hypothesis: exogenity. Statistics are 6.444***, 2.940 and 10.760*** for 1st, 2nd and 3rd equation, respectively.
quantified through the generation of new businesses per capita and on a factor of inertia captured through its own past value entrepreneurial activity. The estimated coefficients indicate that entrepreneurial activity depends positively on the effort made by each region in the promotion of knowledge, measured through R&D expenditure per capita. It also indicates that business dynamics measured through the increase of businesses per capita is another factor that contributes positively to the entrepreneurial activity of each region. At the same time, entrepreneurial activity presents a significant inertia.
Conclusions
This paper analyses the interrelation between entrepreneurial capital and productive efficiency, with an analysis of the importance of business dynamics and entrepreneurial activity in explaining the differences in economic growth that exist between the Spanish regions. To this end, a multi-equation model is specified and estimated which reflects the interrelationship between business dynamics, entrepreneurship and productive efficiency. In relation to the data used, it should be noted that both the entrepreneurial activity and the number of new businesses were used as indicators of entrepreneurial capital.
The multi-equation model formulated presents some advantages over the usual single-equation model, from an econometric point of view, as it allows the collection of the interrelations that exist in the variables and avoids possible problems of endogeneity. The estimation method used provides consistent and more efficient estimators than alternative models. In addition, the estimators obtained through the different methods confirm their robustness.
The results corroborate that both the entrepreneurial activity and the creation of businesses have a positive effect on productive efficiency. In addition, the stock of human capital, the promotion of knowledge and the degree of technological innovation act as catalysts that favourably influence economic activity and, in particular, productive efficiency. In fact, the importance of the promotion of knowledge in economic growth and in productive efficiency is further emphasized. It is also worth noting that the dynamic part of the model shows the existence of high inertia in the rate of entrepreneurial activity in different regions. The estimations obtained suggest the existence of a Schumpeter effect within the framework of the Spanish regions, thus rejecting the push effect. The positive impact of the economic cycle on the creation of businesses shows that the push effect, which suggests that unemployment stimulates the creation of businesses, is rejected. In addition, the creation of businesses generates economic growth, according to the Schumpeter effect.
The differences in the promotion of knowledge, the quality of the workforce, the entrepreneurial level and the business fabric of the regions explain the divergences in the growth and economic development of the regions. Regional advances in efficiency require the promotion of knowledge which depends on the local emphasis on R&D and education of the workforce.
From the empirical evidence extracted from the model, it can be concluded that as an economic policy measure authorities should encouraged investment in R&D. It is clear that the regions that invest the most in knowledge are more efficient and also show greater en-trepreneurial activity and business dynamism, both of which favour economic growth. In addition, investment in human capital is also essential, particularly in education, in order to increase cognitive skills to achieve a quality workforce. The promotion of entrepreneurship may also be important in reducing regional differences. Moreover, policies to support new businesses and increase survival of existing companies should lead to greater regional efficiency. These policies should include financial help for viable projects or fiscal exemptions for new projects in their start-up years.
One limitation of this paper is that it does not review the quality of the labour force in the regions. Future research could therefore extend to analysis of the impact of the quality of education in the regions on the differences in economic performance.
